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(57) Hgh suriace pressure resistant steel parts and
their producing methods are disciosed. These &teel
paris &re.uselul as gears, cams, bearings and simiiar
Wmmﬂsﬁsm“w

. to hawe ‘wear resistance and strength to withetand

fatigue in roling or roliing-clipping appiicalions. In a
steel part formed aceording to the wenlion, & fine
nitrile: and/or carbonilide having at least an average
gmsuwoamwhssmnhm
suriace siruchire; 8 muli phase siuckse composed of
martersite, which is divided into extremely fine pieces,

'mawmeMMa-

bonitricle, is formed; and a casbide heving a grain size of
8 muhssbdspaaubimmmd

the auface. &nhashdmtspuhnutbym
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Primad by Xsrcx (UIQ Businees Servioss
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ture of ears, the Elrength of the dedenchum wi be decreased.

of the publicafion doss nmmwnmm)hmmsmm
rization process. mwmmuwbmw~m.mvmm-hm
utable thmmhmmmbaWMdm
precipitation. in ather words, uma»mmm.msuuumuame

[0015) mmmmumwammmmmmmbﬁam
mmmmmammummmmmwnhbwham
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struchure and has an average grain size of 8 meammmmmmmMS a
parent phase which is finely divided info pieces by the dispamettisubstance.

-[0016] Accordingto the inweniion, MBWWWM
the method comprising the steps ot: - -

MMMNMMdMaWQMMNm .
. [oo21] kmwmawmmwmmmwmb
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of from: 1.1-wil.to: aiout 2 wi%., i once-tropped. to A;-point temperahre-orless and’ the: struckure is:
changext ©-bainite, : mmmsmnmm«mm while fine

being precipiatedor mq@m.mmmbm
pesmeatedin the: hmmqmmmm
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quenchiny is carried MMMMMMWMM-
maﬁmwmmwmmmbeWMhmmm '

has supesor pitling resistance. @Wmt@u&m
m_,madum.MEwMGWbmmv
uwmmmmmmmh point temperatre. in the case of thestee!
dm sntion in which an Al pitritle is pracinitaterd the ins of- ‘

arburization/carbonirich .
FGURE 11 mmmbwmmmmhmmm treatment of the
mnmmswunmm ‘

munstzmumnmmmuummmmmwu
ummmammhMmmemhmm
FBUHEQM&&WMQMWNMbMWMbWW
MnththWthh-ﬁmm
cementiie ic precipitated in the carburization phase. o o

Best Modes for Carrying outthe Inverdion
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es55 Ehown in FIGURES 3, 4 and 5. During the cartesizationcarbonkridng &nd cerboniriding troatreser. ehtecy
5 pomiarcpismbymdiQMGOzmsmdmhﬁmgasmmuogm potential Np is
adjusted by contreling the fiow rate of ammonia_ .

10 However, when using steels containing Cr in amounts of 1 wi% or more, there are some.cases wtm.a,amﬂ.m

JoOs3] MCMamhM-mkwbumeMdmbmm
% mlwmm:m:athmim.mdleﬂﬁwiswbyalbuihiimat

tests, when no pilling was found: within the revolutions. of 20-80 x 10° times, no more revolution was carried out afiter
that. ’ '

s5s [0858] The bending fafigue strength of each small mmmamwma.enommm
limit of the number of revolutions was 20 x 10° imes_
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3. AmmmmMMMbML .
'MﬂﬂMthMbmwﬁmhmmﬁbdmmm
rized struchse, Wmmwmmmmm awidth.of 0.3 ym or less,
bmmmmmmama 1 pmor lees, and is considerabily disordared.

a4 Amvmmmmmb&ht.

mmaumwm-WMhaamﬁm.m

5. Ammmmummmn .
MwIWEMWGMWtﬁ &verage grain size and is dispersed in an
mmsmm

6. Amemmwm 1,
munuiumammnsmmm.mmumzsmm inits sirace.

7. AMMm‘mMmMub&imm
' «mtmm.mmwhmm&mvum1.omv,mmmwnammcer-
bon in its siace.

8 A MWMMMM.:M 1.
'mammuunumuamcmmofmuzsm

e Ammmmmmmbmmdm1m&ummamm
part which hmnunmmwhmmmmmdmmmm
‘murbusadlummmmhm-damm.mmm

. 10. Ammmmwﬁmﬁmummamsma.wﬁmgwmm
elements such as Si, mmuasnphmmmm

as gears and bearings, the races of a roling member, and cam components.

12 AWdMaW;WmMMMMhMWth&MG
10 8, the method comprising the steps of:

mammmmmmmmmmnmamw
mammhum-mwwnmwmm
mwmmymummmmmm

14, An\diud'dm:u‘rlgaliwmmnmmmmmmdaﬁn120r13.nﬁdnsesastael
having the alloy composiion described in ciaim 6, 7 or 9and a carbon contentt of no more than 1.2 wi%.

13-
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15. Amethad of procking & high suriace pressure resistant steel part according 10 claim 12 or 13, wherein a physical
wm.sMumiswbmmmummmmm thereby
mwmmnmnmmmaw ite:

17. Ammﬁwmmmmmmmmmwwmamm
medbymmbedhdu’nsJorsmammdmm.ﬁm 12w

18. Amammmwﬁwmmbm 17, wherein a physica treat- .
ment sich as shots or roling bmbhmdummmmmwm
forming a m-mmumnmmmam'm

14
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FIG.3 .’

OIL COOLING
@0C) 160°C
- \I:IR COOLING
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FIG.4
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